Rationale, aim and objectives This paper describes the results of the process evaluation of a physical activity programme for people with intellectual disabilities (ID), including information about the concepts 'fidelity', 'dose delivered', 'satisfaction' and 'context'. Methods Qualitative and quantitative methods among participants and programme leaders were used. Results The programme was well accepted, feasible and applicable to ageing people with ID. It was successfully implemented in terms of fidelity and dose delivered, although differences between day-activity centres were observed. Conclusions The hampering factors that are revealed in this study and the facilitating activities that were part of the implementation plan may be used by care provider services for (ageing) people with ID and other groups of people with cognitive and/or physical deficits, such as frail elderly people or people with dementia when developing and or preparing implementation of health promotion programmes.
Introduction
As in the general population, health promotion among people with intellectual disabilities (ID) has become an important topic in the light of their unhealthy lifestyles [1] [2] [3] , lower fitness and bad health conditions [4] [5] [6] [7] [8] . This unhealthy status is associated with immobility and higher dependence in performing activities in daily living [9] . Development and adequate evaluation of health promotion programmes are thus rapidly gaining in importance.
Several health promotion programmes have been developed, mainly addressing (younger) adults with mild ID [10] [11] [12] .Although the importance and utility of process evaluation have become more widely recognized [13] , in most studies, emphasis is placed on the outcome evaluation to determine whether these programmes were successful; process evaluations remain scarce [10, [14] [15] [16] . Process evaluation is used to monitor and document programme implementation and can aid in understanding the relationship between specific programme elements and programme outcomes [13] . In addition, the process evaluation is about what was learned about the programme's feasibility and prerequisites for implementation, and how that information can be fruitfully applied in the future [17] .
Frameworks that guide the development and performance of process evaluation plans mostly include one or more of the following concepts [13, 18, 19] : 'Fidelity' (implementation of the intervention), 'Dose delivered' (provided elements of the intervention), 'Dose received' (extent to which participants actively engage), 'Satisfaction with the programme', 'Reach' (participation rate, attendance), 'Recruitment' (e.g. maintenance of participant involvement in intervention and measurement components in the study) and 'Context' (aspects of the environment that may have influenced intervention implementation or outcomes).
A physical activity (PA) programme was developed for older adults with ID and implemented in five day-activity centres in three Dutch ID care organizations. This paper describes the results of its process evaluation, including information about the concepts 'fidelity', 'dose delivered', 'satisfaction' and 'context'. Results of the other elements of the process evaluations ('reach', 'recruitment' and 'dose received') have been described elsewhere [20, 21] . Research questions of the current paper are: 1 To what extent was the new PA programme implemented as planned during the intervention period and performed compliant to the programme guidelines (fidelity and dose delivered)?
2 To what extent was the programme feasible and applicable according to the programme leaders and participants (satisfaction)? 3 What aspects of the environment may have had impact on the implementation of the programme during the intervention period (context)?
Methods

Participants
PA instructors, together with staff of five day-activity centres, executed the programme in 8 groups of 8-10 participants.
Eighty-one participants and 65 controls (age 44+) with mild or moderate ID (IQ scores 50-70 and 35-50, respectively) were included after written informed consent was obtained [22] . The participants were judged to have the ability to function in a group. People with dementia or with a medical contraindication for PA or dependent on a wheelchair in-house were excluded. Ethical approval for this study was obtained from the Medical Ethics Committee of the Erasmus University Medical Center (NL29573.078.09). The study adheres to the Declaration of Helsinki for research involving human subjects.
In total, 21 staff members of day-activity centres and 11 PA instructors conducted the PA programme. The staff of day-activity centres knew the participants well and were experienced in conducting the target group in activities provided at the centre (3-21 years of experience). Most of them had some experience in conducting PAs with the target group, such as walking and dancing, or activities while sitting on a chair. The PA instructors were experienced in drafting and conducting PA programmes for older adults with ID (two instructors had 1-year experience; the others had 9-39 years of experience). Most participants were unknown to the instructors. The PA instructors received a 1-day training, including exercises on how to put a training session together in accordance with the programme guidelines.
PA programme
The guidelines of the American College of Sports Medicine and the American Heart Association [23] were used to develop the PA framework consisting of three PA sessions per week during 8 months. In addition, information was provided about the fitness components that should be trained during each session (endurance, strength, balance and flexibility), as well as duration and intensity of activities during the initiation phase (first 6 weeks), extension (14 weeks) and maintenance phase (12 weeks) [22] . In collaboration with physical therapists and PA instructors, feasible activities were selected and described for each of the selected components: 14 exercises for endurance, 18 for strength, 17 for balance and 6 for flexibility.
Next to education, several behavioural change techniques were used to achieve active participation, including: 'Set graded tasks', 'Provide instruction and model/demonstrate behaviour', 'Provide feedback on performance', 'Mirroring' and 'Prompt rewards contingent on effort or progress towards behaviour and on successful behaviour'. The design of the programme was such that its contents could be tailored to the individual participant [22] .
Measurements
A registration form was developed to gather data about the frequency of the PA sessions as well as the fitness components that were trained during each session and their duration (dose delivered). PA instructors reported directly to the researcher if a PA programme session was cancelled (fidelity).
To gain more in-depth information about the feasibility and applicability of the programme, semi-structured interviews were performed with individual PA instructors. Open-ended questions were formulated about the selection and implementation of feasible PAs, the applicability of the PA framework such as the duration and intensity of activities, and the applied behavioural change strategies to achieve active participation of the target group. At the end of the interview, they could provide additional remarks about the programme and its implementation. In addition, short semistructured interviews with participants were performed to gain insight in their opinion about the PA programme. Participants were asked if they enjoyed or did not enjoy the PA programme and if they would like to continue the programme in the future, or if they would prefer to stop. Two open questions were asked about what they specifically liked and disliked about the PA programme.
A questionnaire was developed for the programme leaders (both PA instructors and staff of day-activity centres) to gain quantitative information about factors that may have had impact on the programme's implementation. Relevant determinants for implementation of innovations described by Fleuren et al. were selected and included characteristics of the programme leaders (including self-efficacy, attitude and support), characteristics of the programme's content, characteristics of the organization (including support of programme leaders by colleagues and superiors and the availability of prerequisites to perform the programme) and characteristics of the socio-political context (willingness of participants to cooperate with the programme) [24] . Subsequently, propositions were formulated and had to be answered on a 5-point Likert-type rating scale: (1) totally disagree; (2) disagree; (3) neither disagree nor agree; (4) agree; and (5) totally agree. The questionnaire ended with an open question for additional comments regarding the programme's implementation.
Procedure
PA instructors were asked to register for each training session which fitness components were trained, which activities participants performed per fitness component, and the duration of each activity.
The written questionnaire was sent to all programme leaders in the sixth month of the intervention period.
Six months after the intervention had stopped, the PA instructors were interviewed. The semi-structured interviews were performed by a PA instructor who has been involved with the programme's execution only at the very beginning of the intervention. She therefore knew the programme well, but was not involved in its performance. In total, seven PA instructors participated in five interviews (one interview was with three PA instructors); all five day-activity centres were represented. The interviewer took notes during the activities and made audio recordings of the interviews. She wrote reports of the interviews afterwards. These reports were sent to the interviewees for authorization and they all agreed with the content of the reports.
The interviews with participants were performed by a psychologist or behavioural therapist, working at one of the involved ID care organizations but who was not directly involved in the programme's execution. They were experienced in interviewing people with ID. At forehand, they received some tailored information about the programme and the context in which it was performed to understand the comments of participants. The interviews were part of the effect measurements of the study and thus performed recently after the programme had finished. Participants were considered to be capable of self-report if they used comprehensible speech and could oversee a time frame of at least 1 week. The interviewers took notes during the interview.
Analyses
Data from programme registration forms, written questionnaires and interviews with participants were entered in a database by support workers working at the ID care organizations. Descriptive analyses were performed with SPSS version 20.
The percentage of cardiovascular training for one group was calculated by dividing the amount of training sessions with cardiovascular activities by the amount of executed training sessions. Balance and strength activities in training sessions were calculated similarly.
The mean duration of cardiovascular, balance and strength activities was calculated by dividing the total duration of each of these activities by the amount of training sessions in which they were included. The researcher analysed the reports of the five interviews with PA instructors by listing all the comments about feasibility and applicability, including factors that, according to the interviewees, may have had an impact on the implementation of the programme.
Results
Implementation and compliance
The PA programme guidelines entailed three times a week a PA session for the duration of 8 months (100%), and 94-97% of all planned sessions in each group were carried out accordingly. Holidays were the main reason for not carrying out the programme; in three cases, a session was not performed because of the illness of the PA instructor.
The PA framework required cardiovascular endurance activities to be performed three times a week, and both balance and strength training to be performed two times a week. Table 1 shows the percentage training of the three fitness components during the intervention period of 8 months. None of the activity centres were completely compliant with the guidelines. Variation is seen between day-activity centres, especially in the performance of cardiovascular activities (26-95% compliance).
PA instructors were asked to start performing cardiovascular activities, balance activities and strength activities with a duration of 10, 5 and 10 minutes, respectively. After the end of the initiation phase, the PA instructors were asked to increase the duration of cardiovascular, balance and strength activities to 20-30, 10, and 15 minutes, respectively. The mean training duration of the three fitness components of both the first 4 months and the last 4 months is presented in Table 2 . Regarding the last 4 months, all groups were compliant with the duration guidelines for cardiovascular, strength and balance activities. Specifically, the duration of endurance activities increased in the last 4 months compared with the first 4 months. Data on the intensity of training and compliance with the prescribed intensity in the PA framework will be presented elsewhere [21] .
Applicability and feasibility of the programme
Feasibility of activities
According to the PA instructors, they succeeded to select feasible activities from the activity book that was developed specifically for this programme [22] . Activities were feasible for the whole group, despite the fact that the physical functioning of the participants within a group varied substantially. To increase feasibility, PA instructors provided tailored instructions and activities, and sometimes split the group up into two subgroups. In collaboration with a staff member of the day-activity centre, the PA instructor ensured that each participant could participate at his or her own level and perform the activity as independently as possible.
Applicability of the PA framework
PA instructors were aware that often more than one fitness component was trained within one activity. This multifunctionality mostly occurred in cardiovascular activities, such as walking, for which (leg)strength and balance are required.
PA instructors succeeded in increasing the activities in duration and intensity, but not always in accordance with the guidelines. Sometimes, participants' attention span limited the extent to which the duration of activities could be increased. PA instructors experienced that with time, participants improved their skills, which facilitated more intensive participation. However, differences in functional abilities limited the intensity of training; more intensive training could have been achieved with a more homogeneous group, as noted by the PA instructors. Materials such as weights and heavy balls were used to increase the intensity of strength exercises. The 
*Framework: 100% (three times a week). † Framework: 66% (two times a week). CV, cardiovascular.
availability of a gymnasium increased the variability in choice of cardiovascular activities and facilitated active participation.
Important strategies for active participation of participants
Demonstration of behaviours, tailoring and positive encouragement were thought to be very effective strategies, even prerequisites, for active participation. Some remarks of PA instructors: 'You have to be very enthusiastic and participate in the activities as a role model to get the participants on their feet and willing to do their very best. Sometimes I could only motivate the participant to run if I gave him a hand and run together with him.' 'Using humor was also motivating. For example giving a "wrong" demonstration of the activity; it provides a good atmosphere and a lot of fun.' Challenging was not only to get participants started, but also to keep them active during the whole session. 'Sometimes if you give your attention to an individual participant, the others become less active. Performing the activities together with a staff member of the day-activity centers really helped to get the participants active for a longer time.' Furthermore, the techniques 'mirroring', 'prompting rewards' and 'set graded tasks' were supportive according to the PA instructors. 'Seeing group mates being active stimulates being active yourself.' 'Participants were really proud of the badge and medals they received during the programme.' Repetition of the activities improved recognition, so the participants knew what to do and improved their skills, which again was really motivating according to the PA instructors. In addition, a fixed structure of the programme provided recognition and made participants feel secure; they knew what to expect. Sometimes, PA instructors made activities extra fun, for example, by using a football during the walking activity, putting on music during specific activities, throwing a dice during strength activities to establish how many repetitions participants had to make, involving the participants in creating new exercises, offering the exercises in a relevant theme, for example, 'throwing snowballs' in the winter.
PA instructors were not convinced about the added value of the information provided in the education programme about consequences of healthy behaviour in general. Not all participants had the ability to learn about this rather abstract concept, even though the exercises within the education programme were really practical and experience based. They were more enthusiastic about the included exercises in the education programme aimed at body awareness and the physical reaction on activity, and discussion about barriers such as fear of falling. During the PA programme, the staff of day-activity centres repeated what was learned during the education programme. Putting what was discussed during the education programme into practice worked very well for participants.
Satisfaction of participants
Twenty of 66 participants who completed the intervention study were able to be interviewed. Other participants did not have the cognitive ability to answer questions about the programme or were judged by their caregivers to be burdened by participating in the interview. Of the 20 participants who were interviewed after the intervention period ended, 19 mentioned they enjoyed the PA programme and 18 would be willing to continue the programme. In additional remarks, they mentioned the positive atmosphere during the programme and the rewards they had received (medals, diploma). They also mentioned the PAs they liked, such as walking and dancing with the Nintendo WII, and game-like activities such as throwing the ball. In addition, they enjoyed doing activities together with the PA instructor or staff of day-activity centres. Two participants mentioned that they did not enjoy putting on the heart rate monitor each session. One participant noted that she found the activities sometimes intensive and that she did not like to sweat. One participant with mild ID mentioned that she would prefer more variation in the programme: she got bored of the repetition of the activities.
Environmental factors that may have had impact on the programme's implementation
We received 8 out of 10 and 17 out of 20 completed questionnaires from the PA instructors and staff of day-activity centres, respectively (one PA instructor and one staff member of a dayactivity centre did not work at the ID care provider services anymore). Both PA instructors and staff of day-activity centres do have a positive attitude towards PA. However, staff of day-activity centres do sometimes feel that conducting physical activities conflicts with their other tasks (see Table 3 ). The PA instructors and staff of day-activity centres were self-confident about their knowledge, skills and competence in executing the PA programme. They also found the programme attractive to execute and were motivated to continue executing the programme after the intervention period would stop. PA instructors were less satisfied with the requirements to conduct the programme well. In particular, the setting was often not optimal. In two day-activity centres there was no gymnasium available, and the available locations for the activities were not very suitable for this purpose, especially for performing cardiovascular activities. The other day-activity centres did not have a gymnasium at their disposal three times a week, but one or two times a week. Although a gymnasium is not a requirement to get participants physically active, it helps challenging participants to be more active according to the PA instructors, especially for cardiovascular activities.
PA instructors and staff of day-activity centres were positive about their collaboration and felt supported by their colleagues and superiors. According to them, clients participated rather actively in the programme and enjoyed participation.
In addition, we asked the programme's performers if there were other important factors that may have had impact on the implementation of the programme. Logistic problems limited available time for the PA programme. In two day-activity centres, PA instructors had to travel a substantial time (half an hour) to the day-activity centre within a very tight schedule. Furthermore, putting on the heart rate monitors was a time-consuming activity, especially at the start of the programme. Later on, the staff of day-activity centres started putting on the heart rate monitors just before the PA programme started. Finally, the composition of non-homogeneous groups was mentioned as a barrier for (more) intensive participation.
We calculated the mean scores of factors that, according to the programme leaders, may have had a negative impact on the implementation of per day-activity centre (see Table 4 ). These include (1) the (non)availability of a gymnasium; (2) travel distances of PA instructor; (3) materials; (4) available spaces for exercise; (5) available personnel; (6) coordination; (7) support of a superior; and (8) active participation. Day-activity centres without a gymnasium nearby scored worse on available accommodations and had the lowest per cent of cardiovascular training (see Table 1 ). In the day-activity centres in which the PA instructor had to travel a substantial distance, leaders were more negative about the availability of personnel and the total duration per PA session was shorter (see Table 2 ).
Discussion
In this study, the PA programme for older adults with ID was evaluated in terms of compliance (fidelity), implementation (dose delivered), satisfaction with the programme's content (feasibility and applicability) and environmental factors that may have had impact on the implementation of the programme (context). Overall, both leaders and participants were enthusiastic about the programme and were willing to continue performing it. PA instructors found the programme feasible for the target group and used all behavioural strategies to improve active participation, including: 'Set graded tasks', 'Provide instruction and model/demonstrate behaviour', 'Provide feedback on performance', 'Mirroring' and 'Prompt rewards contingent on effort or progress towards behaviour and on successful behaviour'. However, differences were observed in the extent to which the PA instructors complied to the programme guidelines (dose delivered). Specifically, a substantial variation was seen in inclusion of cardiovascular activities into the programme, which is also correlated with the attained heart rate levels of participants during the programme [21] . Programme leaders reported factors that may have influenced the programme's compliance: (1) the absence of a gymnasium; (2) travel distances of PA instructors; and (3) the heterogeneity of the groups in terms of participants' physical functioning. For this study, we formulated a minimum of inclusion criteria, resulting in a heterogeneous study population that reflects clinical practice and thus permits generalization of feasibility. Although the study is performed in the Netherlands, we have no reasons to assume that other results will be found for feasibility in other Western countries. Regarding applicability, it is important that several prerequisites are fulfilled including the availability of a PA expert to draft and conduct the PA programme in concordance with its guidelines and/or to coach staff of day-activity centres -work settings to conduct the programme safely. Secondly, materials and a gymnasium or at least a large accommodation with adequate safety precautions are needed to stimulate active participation and increased heart rates. Physical activities can also be performed outside, but uneven surfaces and bad weather conditions may pose safety threats. If these conditions are fulfilled, we assume that the results about the programme's applicability may be generalized internationally.
One of the strengths of this study was the multifaceted implementation plan [22] . For example, managers and professionals were involved with the development and preparation of the implementation from the very beginning, resulting in a good fidelity. Furthermore, the positive findings about the content and feasibility of the programme are a result of this careful developing process, using the concepts of Intervention Mapping [25] . Further strengths include the use of triangulation: programme leaders and participants were involved in the process evaluation and both qualitative and quantitative methods have been used to gain valid information about the implementation of and satisfaction with the programme. The programme's execution has been monitored during the whole intervention period for each session, which means that detailed and valid information about the 'dose-delivered' was available.
Limitations of this study include the absence of detailed information about the implementation of behavioural strategies. For example, we are not able to draw conclusions about the extent to which the behavioural strategies are performed because we did not monitor it nor prescribe detailed guidelines. In addition, we do not know (yet) whether the indicated negative factors and/or noncompliance of the guidelines have indeed negatively influenced the programme's impact on the health outcomes. However, noncompliance may have contributed to the programme's success in terms of acceptance and client dropout. We do not have data on this proposed relationship.
Conclusion
The importance of process evaluations is threefold: (1) it may indicate whether a programme's implementation will be successful; (2) it may show aspects that may lead to a programme's improvement; and (3) it may reveal mechanisms of a programme's effectiveness. The current process evaluation contributed to all three aspects of knowledge. The programme was well accepted, feasible and applicable to ageing people with ID. It was successfully implemented in terms of fidelity and showed that behavioural [17] . Further research is needed to evaluate the preconditions for embedding the PA programme into daily practice.
